Introduction
Innovative approaches are needed to solve environmental problems. If you are a regulator, how do you tell if a new technology is legitimate or just "snake oil?" If you are a developer, how can you get regulatory acceptance of your new approach within a reasonable amount of time? Innovative technologies are generally not well understood and considerable effort is required to gain acceptance.
Standard water treatment processes exist to deal with most contaminants. For example, the conventional method to treat acid mine drainage is to collect the water and neutralize it with lime. While effective, this approach requires a large initial capital investment and incurs substantial annual operation and maintenance costs. For groundwater pollution the standard approach has been "pump and treat." Contaminated water is pumped from the aquifer, treated and discharged. Surface and groundwater in many historic mining areas are contaminated.
Serious environmental problems also exist at many Department of Energy (DOE) and
Department of Defense (DOD) installations. Estimated cleanup costs using available technology at these sites are in the billions of dollars.
It was clear that innovative, cost effective approaches were needed to tackle these large problems. Just as acid mine drainage is a common problem in mining areas throughout the world, problems at military bases and at energy related facilities are also similar throughout the country. Once an innovative approach was developed to treat a specific problem, it could be applied at many sites. But how could this technology be transferred easily when each state had their own regulatory program. Was there some way to avoid the tedious task of convincing different regulators every time the technology was to be applied? Was there a better forum in which to discuss innovative approaches than in an adversarial environment? The desire to find positive answers to these questions led to the formation of the ITRC in 1995.
Approach
The ITRC originally began with ten states, but by the fall of 2001 membership had increased to forty states (Figure 1 ). The ITRC is devoted to reducing barriers and speeding interstate deployment of better, more cost-effective, innovative environmental technologies. Although the ITRC is a state-led organization, it also includes personnel from the District of Columbia; three There are currently 14 technical teams. The teams rely on broad-based participation from federal agencies, industry, academic, and other stakeholders to develop guidance documents and training courses. Anyone with an interest in a specific team can join by agreeing to commit 10% of their time to the team. This paper will discuss the importance of ITRC to the mining community and present results from some of the ITRC projects.
Results
Since most of the funding for the ITRC was from DOE and DOD, many of the initial areas were related to the types of problems encountered by these agencies.
The number of teams has grown from a handful in 1995 to 14. These teams have produced guidance documents and supporting documentation for 16 subject areas, and developed seven training courses in both classroom and internet format (Tables 1, 2 ). To date, ITRC has trained over 10,000 people.
By developing guidance documents and training for innovative technologies, ITRC has been able to facilitate the acceptance of new approaches, reduce permitting time and reduce the overall cost of remediation projects. One specific example, which has application to mining, is the use of a permeable reactive barrier (PRB).
Permeable Reactive Barrier (PRB)
One of the original project teams was established to address the use of a PRB to treat contaminated groundwater. A treatment media is placed in the flow path of the contaminant and the groundwater is treated in situ instead of being pumped and treated on the surface (Figure 2 ).
The first barriers were constructed to treat chlorinated solvents using zero valent iron. The general reactions can be represented by: Barriers have also been built to treat mine drainage using sulfate reducing bacteria. In place of zero valent iron, an organic substrate is used to construct the barrier. In an anaerobic environment, the sulfate reducing bacteria can reduce sulfate to sulfide, precipitate trace metals and generate alkalinity. · Rockwell forecasted a $1.8 million savings over a 30-year period using a PRB instead of pump and treat (www.rtdf.org).
· Massachusetts found that PRBs have lower operation and maintenance costs than mechanical systems (www.rtdf.org).
Discussion
Although PRBs can have direct application to mining problems, many of the initial technologies focused primarily on organic contamination. Currently there is interest in topics which could have a more direct impact on the mining community. A new technical group was formed in 2001 which will address constructed wetlands, both from a treatment and a restoration perspective. In addition, several new technical teams have been proposed to address mine waste and total maximum daily limits (TMDL). 
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